The main goal of this paper is to determine if the use of a blended methodology can improve performance and satisfaction of the students, with no additional time cost for teachers. As a second objective, the article attempts to explain observed differences across students in the effect of the methodology on study time based on the theory of optimal decision making. Finally, we sketch a simple cost benefit analysis for the digital learning platform (DLP) used.
BACKGROUND
Despite the importance of innovation in the pre-university stage (Sangrá, 2016) (Rodríguez Miranda, 2009) (Tornero & Pi, 2013) and in certain university areas such as engineering, mathematics or biology (Beard, 2017) (Bravo, Guerrero and López, 2011) , in Economics there are not many contributions of innovation in the university environment. Table 1 lists elements that may affect blended education in Economics.
As shown in Table 1 , there are new elements to consider in Economics education, that can be used to improve results from a blended perspective. Among them we can consider: (1) various types of instruments, (2) simulations, (3) transversal applications (4) use of different places. Physical means of support for learning adaptation of the classrooms.
Use of multimedia tools, social networks, blogs and virtual platforms.
New teaching methodologies such as gamification, metacognition, flipped classroom.
SIMULATIONS in the learning of various disciplines of Economics
For all the previous reasons, it is not surprising that the use of this type of methodologies is increasingly implemented in the university sphere (Brown, 2016) . In this research we focus on a practical case of enabling and enhancing blends methodologies (Bonk & Graham, 2012) carried out at ESIC.
The theory of optimal decision making and the impact of new educational technologies on study time
As we will see in the findings of this research, there are strong evidences about two extreme behaviors of students with respect to their working time. Some of them suggest that they have work much more, meanwhile some others have work less than under traditional methods. How can we explain this pattern?
In this section, we will base on the theory of optimal decision making to explain how the impact of new methodologies on study time may differ that much across individuals Study effort is in general difficult to measure. One possibility to think of working effort is in terms of the time spend on the studying for a subject. An alternative way of quantifying working effort is the amount of work, in terms of exercises, that have been realized, to which we will come back later. For the moment let us focus on the study time.
In the following paragraphs we will give a short overview on the existing theory and empirical evidence on working time and performance, and later we will formulate our hypothesis about the effect of the DLP based on the theory of optimal decision making.
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In general, the literature on the effect of study time on grades find only a week relationship that sustains the common perception that studying more translates into a higher grade (Gortner Lahmers & Zulauf, 2000) . For a detailed overview of these studies see Plant et al. (2015) , who analyze the effect of the choice on study time of university students at Florida State University on the official university records. The authors identify study-time as a significant predictor of the grade, when controlling for other variables like attendance, study environment or planning which are supposed to determine deliberate practice.
In general, the relationship between practice and performance is sketched by Ericcson (2002) as a process of practice that takes time to yield effects in performance. Figure 1 illustrates the expected performance of professionals, e.g. musicians, increasing with practice quite fast but once a certain experience has been acquired additional practice increases performance at a lower rate until a certain limit and may even turn down once physical maturity has been reached.
While the representation by Ericsson refers to the career path over the working age, a similar relationship holds when considering the performance within the university career or at an even smaller scale at the course level. sketches the expected relationship between the exam score and the time studied under standard teaching methodologies. If students dedicate some time to study, the learning effect is large and is expected to be reflected in the exam score. However, as students dedicate more time to study, the effect of studying an additional hour on the exam score becomes smaller as dedicated hours increase, which is a standard learning effect. Note that there are limits of improving performance. For instance, studying a few hours in a row without break, you will notice how your concentration decline and reach a point where you cannot assimilate more content. Likewise, the innate capability of each students for a particular task determines the limit where studying additional time will not be reflected in the performance.
Second, based on the existing empirical and theoretical evidence on the trade-off between study-time and exam grade as well as the self-reported information by the students, we set up our hypothesis about the effect of the introduction of MyLab as complementary learning tool. In the next section we will test the hypothesis with objective data.
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In this context, the expected effect of working with the DLP tool MyLab is interpreted as a technology improvement in learning techniques which allows to improve performance. Third, given the relationship between work effort and exam score, let us consider the decision a student face. We all have a time constraint of 24 hours a day and we have to make a choice how to employ our time to achieve our personal objectives. Given that time is scarce, this implies for students that spending more time on a subject in order to increase performance -as outlined before -students have to scarify time for other activities, for instance studying for another course or simply enjoying free time. This tradeoff between study time for a subject and free time (or alternative activities) is a key concept in economics in optimal decision making. An intuitive and narrative introduction of this trade-off as a first model of optimal decision making can be found in the opensource economic book by The Core Team (2017).
The optimal decision about effort of studying -which translates according to the "scoreproduction function" into a higher exam score -is an individual cost-benefit analysis by the students. While the potential benefits (e.g. improved understanding, complementary contents, better performance in exams) are easy to identify, there have been no monetary costs for students to use the platform. However, given the time constraint of students, they incur implicit costs known as opportunity cost, the best alternative activity they give up when dedicating time on studying with MyLab.
This implies that the implementation of the platform has two effects on students:
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PURPOSE
The main goal of this paper is to determine if the use of a blended methodology can improve performance and satisfaction of the students, with no additional time cost for teachers. As a second objective, the article attempts to explain observed differences across students in the effect of the methodology on study time based on the theory of optimal decision making. Finally, we sketch a simple cost benefit analysis for the digital learning platform (DLP) used. As a final consequence of all the above-mentioned advantages, we expect students to be better oriented and learn more in quantity and/ or in quality, and this way improve their results, their learning experience and satisfaction and all this without increasing the time dedicated by the professor.
Respective the time dedicated by students, we were not sure about the effect of MyLab on the time dedication of students. On the one hand, different features -like the instantaneous feedback, the walk-through options and the help option -allow students to solve problems and avoid being stuck, such that they may engage with this feature and use the additional free time to study more and improve performance -that could be denominated "time effect"-. On the other hand, a more efficient learning increases the opportunity costs of the time dedicated to learning and the substitution effect leads to less effort achieving the same result as under traditional methods. Which of the two effects dominate depends on student individual preferences. We adopted MyLab in 2 different groups, in total 50 second year students, during the first semester of 2018-2019, taught by different professors. In group 2 the professor assigned 6 compulsory homework's in MyLab and two partial exams were realized in the platform under observation in computer rooms, such that 95% of the evaluation of the course was realized through MyLab. In group 1 the professor assigned only 4 compulsory homework's, but students were motivated to realize additional training using the individual study plan offered by the platform before doing the assignments. In the latter group the exams were realized on paper.
Implementation
The software is used by students working at home (and in class occasionally) on a personal computer on the cloud. Students use My Lab for understanding content, applying principles to the real world, homework assignments, and testing. Our goals by assigning tasks through My Lab are to complement the teaching of new concepts in the classroom by providing homework and practice opportunities, help students assess their own understanding of the course material, offer the possibility to deepen knowledge in topics they are especially interested in, and track their progress, and finally identify students who are at high risk of failing (Hinerasky, Fahr, & Sliwka, 2017) . As course instructors our role is to assign content, homework and assessment in My Lab and provide support and remote monitoring to students using the program at home while the feedback and walk-through explanation of concrete exercises is directly and instantaneously provided by MyLab.
While Students are often working remotely, the course is not self-paced as defined due date are firm.
We encouraged students to be responsible for their own learning experience. After finishing each topic students were supposed to do some study planning (practice and quiz with no scoring), and subsequently the assignments that were scored. To encourage students to do assignments, their evaluation represents 10% of the final course scoring. 
FINDINGS
To analyze the results two kinds of dataset have been used: (1) A first group of data has been directly extracted from MyLab and (2) a second group proceed from an individual student survey at the end of the semester.
THE STUDENTS EXPERIENCE
This section presents the qualitative results from the individual student survey passed to all the students at the end of the semester.
Responses from a voluntary survey of students indicate (see table 1) that most students recognize the value of My Labs -which reinforces the hypothesis established in this paper about the satisfaction of the students with the methodology and the tool.
Specifically, we want to highlight the following overall results from that survey respective the DLP: a) 78% of students would recommend the use of the platform to other students of microeconomics.
b) 80% of students strongly agree or agree that they liked the direct and instantaneous feedback for the digital assignments. c) 76% of students strongly agree or agree that the additional resources of the platform have helped them to learn more than in a traditional course.
d) 80% of students agree or strongly agree that their understanding of the teacher presentation has increased because of using the digital platform. The detailed results of the survey are provided in Table 2 . In general, the results from the survey suggest that students are satisfied with the DLP tool, which should not be confused with the fact whether they like the subject, which in turn doesn't seem to be altered by the use of the digital tool.
Especially the direct and instantaneous feedback by the platform seems to be valued by the student, which is reinforced by the student comments on the additional question what they liked most about using the digital platform. In the following we provide some of the representative student statements: • "I like that when some question is wrong, it is clearly explained with instant feedback"
• "Explanations when exercises are not done in the correct manner"
• "I could work whenever I wanted and that if I had a question it could be answered whenever I had the question"
• "Available to give us the correct answer and explain it in the moment. Easier and more handful"
All these observations are in line with Pérez et al. (2017), who state that some of the advantages of digital platforms is the immediacy of information and guided learning. Our survey highlights these two aspects when using MyLab in terms of direct and instantaneous feedback for assignments and emphasize the "walk-through" help function.
Graph 1. Answer to question: Because of working with the digital platform I have worked more. Group 1.
Source: self-made
Additional to the scale-questions in Table 2 , we asked for the student's willingness to pay for the use of the platform (which is analyzed in detail in section 4) and about the usage of book references.
Respective the literature used in the course, the answers reveal that 66% of the students accessed the online book provided in MyLab often (at least 5 times during the term) while only 10% of the students had a look at the printed version of the book.
All the previous results strongly suggest that our hypothesis about the positive effect of new educational technologies (DLP) on student performance may be confirmed. 
THE STUDENT PERFORMANCE
As said before, one of the main goals of this paper is to determine if the use of a blended methodology can improve performance of the students. More specifically we claim as a relevant hypothesis that the average score of exams depends on the training time spend in the study plan or the number of assignments realized.
In order to test our hypothesis about the score-production function and to identify the opportunity cost, we make use of the data extracted from MyLab, in particular, we analyze the number of assignments that the students did during the semester -as a means of quantity worked -and the time spent in the study plan -as a means of the time dedicated to study. Table 3 provides some summary statistics. Given that there are many potential differences between the two groups, the analysis is realized at a group level. The analysis with two groups can be understood as sensitivity analysis and is expected to reinforce the results based on small groups. Note that the average exam grade in both groups is similar, as well as the average Pearson score (score obtained in the MyLab assignments). However, this is not the case for the way students made use of the platform. In group 1, 25 out of the 28 students that composed it made active use of the study plan and realized on average 2,96 out of 4 compulsory assignments. In group 1, only 3 of the 22 students made use of the study plan but students were assigned more compulsory exercise sets and they realized on average 4,73 out of 6 assignments in total (including a first practice assignment) and
3,90 compulsory assignments out 5.
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Note that these observations are in line with the theoretical framework from the previous section suggesting a decreasing marginal effect of study time on the exam grade.
Graph 2. Relation between score and time dedicated previously to do exercises in the study plan. Group 1 Source: self-made Given the small class size of 25 students, the results have to be interpreted with caution but can be understood as a first experimental result.
In order to quantify the impact of the time spent in the study plan (for students of the group 1) on the student performance -or which is the same, the opportunity costs of study time using MyLab -, we provide a simple OLS analysis, which main results we explain in the following lines.
The model that was estimated respond to a simple regression as reflected in the next equation:
between the number of exercise sets realized and the exam score. To test this hypothesis, likewise we use a simple OLS regression as follows:
The previous equation helps us to quantify the impact of number of assignments done by students of group 2 during the semester on their performance
The model that was estimated respond to a simple regression as reflected in the equation We found that the exam score (average of the two partial exams in MyLab) significantly improves with the number of assignments realized, which confirms our motivation of the implementation of MyLab. The coefficients of the model show us that on average, the realization of an additional compulsory assignment improves the exam score in 0,46 points (out of 10). The determination coefficient of the model (R 2 ) is 29,5%, which may be interpreted as follow: the number of assignments done explains 29,5% of the variations in the final grade of the students with respect to the average. solution -and additional 15% more disagree-. These results can be explained over the bases of the optimal decision-making theory.
In case the Time-Win Effect is dominating to the Substitution Effect, students will dedicate a part of their additional free time to study more and climb up the learning curve to improve their performance. However, if the Substitution Effect is the dominant, the increased efficiency of studying with the platform will lead to less study time achieving the same performance as under additional methods.
Which of the two effect dominates is an empirical question?
It is also convenient to mention that there is a small group of students that dedicate less time to study, simply because they are averse to the use of new technological educational platforms and they simply get discourage using it. In these circumstances they do the minimum effort to pass the course.
COST BENEFIT ANALYSIS FROM THE UNIVERSITY PERSPECTIVE
Virtual platforms may either be directly adopted by the institutions, used as external services for application or integrated in existing platforms. In general, the implementation or transition of such platforms implies a high fixed cost for the institutions. Hence, in some respects, it may be profitable to rely on third party providers for student applications which merely imply variable costs in terms of student licenses. It could be interesting for any university to conduct a Cost-Benefit Analysis (CBA) of a the third-party provided virtual platform, and for that reason in this section it is sketched one CBA of MyLab for ESIC.
In this article we defined the Net Benefit or Economic Rent of the use of MyLab as the sum of the net benefits for students, which is interpreted as student satisfaction, the net benefits for professors and the institutional costs. To these benefits we should add the implicit ones, as for example, the need of working less time to pass the course, as one of the possibilities already mentioned in the epigraph 4.
We cannot forget the implicit cost (or opportunity cost for the students). They will need some time to get used to it, which reduce their time for other activities (either study or leisure), and, they may have more working time (in this case normally to increase their scoring).
Based on these features and others, students make their judgement to calculate their economic rent (or net benefit), which implies the willingness to pay for the MyLab access.
The survey data suggest that the most accepted price is 10 € (see graph 3), following a value-based pricing approach. It does not imply that a license should be priced at 10€. The institution needs to be considered as well. new student want to come ESIC in the future. However, we are not including it in this simplified CBA, given the complexity to estimate those values.
Graph 3.-Willingness to pay for MyLab use in Microeconomics
The costs included in this analysis are the direct monetary costs of the licenses and the implicit costs of other activities (e.g. visiting professors or practioneers).
Respective the monetary cost, the cost of licenses is calculated in 24,5€ (before VAT) per student, amounting a total 1.227,4€ for 50 licenses.
Hence the net benefit, or economic rent, from an institutional point of view can be formulated as follows:
Economic rent = 10€ * 50 + Net benefit prof * 2 -1227,40€
To be profitable, the net benefit of each professors (without considering ESIC brand reputation or image) has to be at least 363,75€. Considering only the time saving in grading of the assignments and exams, we feel that this amount is justified. 
LIMITATIONS
We need to consider, as the main limitation, that this project was conceived as a pilot with a total number of 50 students which implies that the results need to be interpreted with caution and give rise to further research in this area.
CONCLUSIONS
The main purpose of this article is to provide an analysis to determine if the implementation of a blended methodology could improve performance and satisfaction of the students, with no additional time cost for teachers. As a second objective, the article attempted to explain observed differences across students in the effect of the methodology on study time, based on the theory of optimal decision making. Third, a simple cost benefit analysis for the digital learning platform (DLP), is used to analyze the implementation from a perspective of profitability for institutions. We find evidence that student`s grades at the final exam increase in a significative way as they spent more time with the DLP and/or when they do more digital assignments at home. Spending one additional hour in the study plan increases the score in the exam by 0,04 points and the realization of an additional compulsory assignment improves the exam score in 0,46 points (out of 10). This suggests that it is really the training that matters rather than a matter of general analytical ability.
There is no additional cost for the teacher to offer additional guided learning time, since the use of the study plan of the DLP and the "walk through option" substitutes individual tutorial hours. Standard tutorial hours with the professors were offered but almost not used at all.
Likewise, the correction DLP method allows to increase the number of assignments implying for the teacher only a marginal cost in selecting a set of exercises and keeping track on performance, since the feedback and grading is automatized by the platform.
Hence, we conclude that the use of the DLP provides students with opportunities to increase their academic performance without additional time cost for teachers.
However, we find that students make use of this opportunities in different ways. The student feedback on working time in contrast with traditional methods showed two extremes, either studying much more or much less. A theoretical explanation for this observation, based on Microeconomic theory is provided. We argue that those students who work more than under standard methods take advantage of the more efficient learning with the DLP to climb up the learning curve, while those students who work less take advantage of the more efficient learning time to reduce working time on the subject and liberate time for other activities. Which effect predominates depend on individual preferences. Given our experience with two groups, taught by different professors, our conjecture is that instructors can influence the dominance of one effect or other through the implementation of the features offered in one way or another, which remains to be investigated further I any case, we find that most students show a high level of satisfaction with the blended methodology and the use of the DLP. Responses from a voluntary survey of students indicate that most of them recognize the value of My Labs. Students recognize that the DLP help them to improve their understanding of the teacher presentation, and that the additional resources of the platform have helped them to learn more than in a traditional course. As a consequence, they liked more the subject, and it has impacted positively in their exam score. For all these reasons, most of them would recommend the platform to other students of microeconomics. All the previous results strongly suggest that our hypothesis about the positive effect of new educational technologies (DLP) on student satisfaction may be confirmed.
A sketch of a cost-benefit analysis of the DLP tool at an institutional level suggests that its economic costs are more than justified by the economic benefits of the tool in terms of student's satisfaction, brand reputation and teachers time saving, that can be dedicated to other activities with higher added value.
As a summary, this article contributes with the provision of a methodology to measure the goodness of an innovative learning tool, using relevant indicators and employing advanced statistical techniques as regression analysis. It also helps us to understand the key factors for the success of this blended methodology and why students may behave differently in the face of an educational innovation based on technology. The findings are in line with economic theory.
